Evidence for a membrane-bound carbonic anhydrase in the heart of an ancient vertebrate, the sea lamprey (Petromyzon marinus).
In order to gain insight into the early evolution of carbonic-anhydrase (CA) isozymes in vertebrates, the main objective of the present study was to determine whether the hearts of an ancient vertebrate species, Petromyzon marinus, possess a membrane-bound CA isozyme. Since a significant amount of CA activity appeared to be strongly associated with the heart membrane fraction after differential centrifugation and washing, further experiments were conducted to examine the inhibitor properties of the CA from the membrane fraction in comparison with lamprey cytoplasmic CA from the red blood cell (rbc) fraction. These experiments showed that the inhibitor properties of the CA from the heart membranes were significantly different from those of the cytoplasmic CA from lamprey rbcs. A final series of experiments showed that the membrane-bound CA in the lamprey heart is not anchored via a glycosylphosphatidylinositol (GPI) linkage. Taken together, the results of these studies indicate that a membrane-bound CA does appear to be present in the hearts of lamprey, but the properties of the membrane-bound CA isozyme in these ancient vertebrates appear to differ from those in more recently evolved groups.